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INTRODUCTION
The ringed seal is the most abundant arctic pinniped and the most common seal in the Svaibard area. It has been studied in the Canadian Arctic (Dunbar, 1941; Mclaren, 1958; Smith, 1987) , Alaska (Lowry et aI.,1978 (Lowry et aI., ,1980 , the Okhotsk Sea (Fedoseev, 1965) , Greenland (Siegstad, 1988) and Svalbard (Gjertz and Lydersen, 1986; Lydersen et al., 1985) . Ringed seals appear to be generalist feeders, with a diet dominated by fish and medium-sized crustaceans. Few attempts have been made to relate the diet to the occurrence of potential prey species in the locality. Accordingly, little is known about how the ringed seal selects its prey.
Here we present data on gastrointestinal contents of ringed seals and on the occurrence and local distribution of potential prey species in Kongsfiorden, a fiord on the west coast of Svalbard. Kongsfjorden (79'59'N, 12"8 ) is a West Svalbard lord partly sheltered from direct exposure to the Greenland Sea by the island of Prins Karl Forland. The fiord is about 20 km long and 7-10 km wide, with depths exceeding 300 m in its outer part and with shallow basins of 40-60 m in the innermost parts. A chain of small islands and skerries divides the fiord into two basins (Fig. 1 ).
STUDY REGION AND METHODS
Water temperature ranges from * 1 to *4"C in summer.
During winter and early spring the entire water columt is cooled down to -1 . 8'C. Kongsf The bottom consists of reddish glacier clay sediments in the deeper parts of the fiord and a hard, rocky bottom on the shallows (Weslawski et al., 1991 (Weslawski e/ al., 1991) .,Specimens were identified to the lowest possible taxon. Samples of each species were weighed and energy content measured by a microbomb calorimetry (method described in Szaniawska and Wolowicz, 1986 The animals were weighed and standard measurements were taken (American Society of Mammalogists, 1967) . The ammals were aged by the annular growth layers of the dentine of one canine (Smith, 1987 (Mclaren, 1958; Hardy et al., 1991) , or in some cases when this was not recorded if they were more than seven years old (Smith. 1987) .
The contents of the stomach and intestines were removed and frozen for later analysis. After thawing, the contents were mixed. weighed and washed on a 0.5 mm sieve and reweighed. The food remains were classified to the lowest possible taxon. Identifiable remains were counted, measured and when possible weighed. The otoliths were measured along the longest axis, crustaceans were measured from the tip of the rostrum to the end of telson (total length). When only animal fragments were found, the measurements of carapax or telson were taken. Conversion from the length of fragments to the total length was made using the empiric equations from the whole animals.
To obtain pre-ingestion weights, lengths and energy content of the food items, we used coefficients calculated on the basis of specimens collected in Kongsfiorden (see above).
Back calculations of fish lengths from the otoliths were done following formulas given by Hiirkonen (1986 We only list animals exceeding 10 mm in length from the marine biologicai surveys as potential prey species, as it seems to be the lower length limit for food items for ringed seals g4claren, 1958; Fedoseev, 1965; Bradstreet and Cross, 1982; Lowry et al., 1980; Smith, 1987; Siegstad, 1988 or were represented only by single specimens ( (Fig. 3) . Arctic cod and Sebastes sp. predominate in both places. Benthic fishes were more important in the diet of seals from the drift ice than from Kongsfjorden. As seen in Figure 3, Among the invertebrates, benthic crustaceans (P. borealis, S. septemcarinata) were predominant in spring and pelagic organisms (7. inermis, T. libellula) in summer (Table 3) . DISCUSSION 
Availability of Prey
Ringed seals were far better samplers than the authors usilg various nets and dredges. Some species, like ,Sebcsle.r, were easily collected by seals but were absent in our collection; others, such as Boreogadus, were underrepredented. The faunal composition of Kongsfiorden is typical for arctic, glacier-fed fiords. The benthic biomass was highest at the mouth of the fiord, decreasing towards the inner basins. The outer part of the fiord is influenced by oceanic plank ton, while the inner is inhabited by small brackish water species (Gorlich et al.. 1987) .
Small crustaceans such as amphipods, mysids and euphausids have been commonly observed in swarms at glacier bays in arctic fiords, forming important feeding areas for seabirds and seals (Hartley and Fisher, 1936; Dunbar, 1941) .
Arctic cod and young Sebastes have been observed in abundance along the west Svalbard fiords, including the outer parts of Kongsfiorden (Lonne and Gulliksen, 1989; Berger and Cheremesina, 1974) . This area is also well known as a commercial fishing ground for cod (Gadus morhua), haddock (M e lano g rammu s a e g I efinnzs), deep-sea shrimp (P anda lu s borealis) and redfish (Sebastes mentella, S. marinus). In winter and spring there is little pelagic biomass in the west Svalbard fiords, because ice-associated fauna is poor in those Atlantic/subarctic waters (Weslawski and Adamski , 19871' Weslawski and Kulinski, 1989) . Most benthic prey items are species that live 2-5 years and are therefore available all year round in similar amounts. The energy content of benthic invertebrates does not change significantly in the course of the year in Svalbard (Szaniawska and Wolowicz, 1986) . On the other hand, pelagic animals are highly seasonal. Their energy content is highest in late summer and lowest in spring (A. Szaniawska, pers. cornm. 1992) . Euphausiids are migrants from Atlantic waters and do not breed in the investigated area (Lomakina, 1978 (Fedoseev, 1965) . Judging from published reports, the most cornmon prey size is 5-10 cm for fish and 2-6 cm for crustaceans, with a maximum size of about 20 cm (Dunbar, 1941; Mcl-aren, 1958; Bradstreet and Cross, 1982; Smith, 1987) . This corresponds well with the prey size found by us (Fig. 2) . Some authors report the presence of very small prey items such as copepods and ostracods (Fedoseev, 1965; Bradstreet and Cross, 1982) , but never as abundant prey. Such small species may well be the remains of the food of fishes eaten by the seals.
Ringed seals in any one area rarely prey upon more than 10-15 species (up to 40 in Ungava Bay, according to Mclaren, 1958) , and not more than 2-4 species are considered as important prey (Fedoseev, 1965; Bradstreet and Cross, 1982; Lowry et al.,1980; Smith, 1987; Siegstad, 1988) . This indicates that ringed seals depend strongly on a few key species in any area. The most common key taxa are arctic cod, pelagic amphipods and mysids. The only important benthic taxon is shrimp, which is found in the stomach samples in 50% of the localities described in the literature. Fish, often arctic cod, are the dominant prey in most localities. In Kongsfiorden arctic cod was definitely the most important prey throughout the year. Ringed seal feeding on Sebastes, as was found in the present study, was also observed by Siegstad (1988) . This boreal species was rare in Svalbard prior to 1935 but became more common with the warming up of the area (Hognestad, 1961 (Bradstreet et al., 1986) . At localities with shallow water and differentiated bottom, small decapods, amphipods and mysids are important (Dunbar, l94I McLaren, 1958) . Compared to seals observed in Hornsund (Svalbard west coast, 77"N) by Lydersen et al. (1985) , seals in Kongsfiorden took far more euphausids. This reflects the rare occulrence of euphausids in Hornsund, where they are replaced by mysids (Weslawski et al.,1991 
